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The s T-lcin diagram .shows the present T5COT.00 System. This system will 
aceon modate a very larrje number of terminals {over 2000); the numbar of 
user who can simultaneously mahe use of Hie system if., of course, dependent 
upon i>eir computing requirements. For users of }b'\f>K.: awl similar convcr- 
satic il la'ujua^es who arc working on problems of complexity and si/o similar 
to th .r now being accommodated by remote access systems, Hi is number is 
appr hnr.tely C>00. The system has tiu\s been designat'-cl the JiCC-SCn'). 

Fcalv'ie;- which permit tliir. torpc number of simultaneously active users to 
co' up- lv without experiencing poor or degraded service include: 



• Critical parts of the operating system arc 
built into the hardware; 

• Swapping in and out of central memory 
proceeds Kiniull-'incously to, and dec:r. not 
interfere with, the program execution by 
the central processing unitr.; 

• The comnmmoalions system is designed as 
an integral part of the total system; 

• The overall system design is geared to 
operate well near saturation level; 

• The central processing unit overhead is 
nci.lir.iblc for switching processes; 

Th' re are two central processing units; 

• Iligi> transfer rate drums provide fast 
swappi'v;; and quid; access to files. 



fe^r 



These and oilier features will be explained more fully. The following 
discussion prcponis salient feahu-cs of the DCC-500 System. wSucli a 
discussion cannot bo detailed v.if.Iionl. also Loing lengtlry. Iiopcfnlly, a 
bapp.' medium h^s been readied sufficient to generate an overall under 
slam '■■■%. This understanding can then act as the context for specific 
dctab , 
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AMC 



APM - Av:-:U;ary Memory Controller (Microprocessor}, 1 

Cor.-rols S'.YSppMy and Scooi'djiry Siovags M^nape- 
rrorr, I 

AJITU- AvrcAMry Moirory Transfer "Unit. 
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rp to A' CCA,, 
DCC - Data Camrrtuiicaaorii, Ceiryj-er (Microprocessor), V/I1I handle 
up to A24 lev-speed or 50 high-speed AAMcApMx MrrnMaM, 

MAM7?M - hrioroproeesso'" Memory Bus Multiplexer. 
MAPA.O-SCHADCLAA - {MMroprocss = orp, CPU Scheduling 
T - TerirMrA Z' 1 * [zvs~.es AM 33. MMCAP 27P1 

(Beth, MMMM: 3 00 Mairaersrs eer seccr.d Ana prlr.terj 

Pcvhorra' Msahaa aa*. 
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W c k n r > ; a l p i • o c'r; s s o R u k t r s 



The T.:<- lei GOO Syr to in uses two CPUs. (Central Pre cpaor Unity) hieoi'pornf.in£ 
feahue" which allow user program? to run more inpioly and move rcKnhly. 
Matty i uUino ervorf. In pro^ramniin^ arc evneeted auioinaUcrdly without any 
incrc;' ."? in running time for correct programs. 

Pyol ' ^ni Or^yi\ic_(.\ Programmfnj 

Alii." : ii many computerr yve programmed eidirn'ly in i;i<iyi.i;r£r\s . c aich pp 
tiASl'J, rOiri'h'AN, ;md C0P9L, jew nro rlernjyncil to oxoculc programs written 
in ino ■' languages efficiently. The T3CC-500 System war; derd^ncd with language.-; 
■n .ni • , r,o that ;v simple, t'vipi eo;npiW' can produce pood object programs, 
id-ale r. of (ho CPU which contribute to (hi?; go;il arc; 



* AiT^y do;;on"[)ior;-. which verm*.', ao^'i, - ..' - to 

a matrix without v.ny program multiplications 
and elaborate loop optbniration; 

" }\c\t cakihlc coda to faeiiilnio incromeiibO 
compiling which uunhni"ce ur-er's eor.i. for 
program CiVmgof:; 

* Table. (.io"ov i i>!.«'M"! whiel< pound any Sn.'drnofinn 
to a duress a prnded Field ir. a imjlo ;m efficiently 
•us a full-word <;u:\uU!y; 

* otvin.r, -handling 'perdion:-; io , r -:peod up compiling 
a > i cl data procc; Trig nogr;ium, 

' Use of central meiiioyy locations as indexing 
quautifier. i-n th:<„ i c,,h;tcr.'. do not hnve to bo 
allocated and loaded whenever an nrray be referenced. 






It is important to the ujer to detect erroneous use of n language (c. p;. subscript; 
too Invjvc for an an^iy) and to report ids cxrora in terms of tlic source language 
(c. g ':n [pve the source staiorncnt In error, not I.J10 memory location, which 
ha.s .'.•• mo fining vo the user). 

Thir. ; not done in many rOPdi'RANs and is done in BASIC only by costly inter- 
pret;.' ion. Model 500 CPU features to do this kind of error checking are: 



Programs are protected from improper modi- 
fications by hardware. The user can ho sure 
that his program will not be improper ty filtered, 
and that he v.- Hi be Inl'ora'tnc'l ol any adempt to 
desU'oy it as soon as it ocean 'p. 

Array raibsci ipts nre cheered automatically. 
7'hi n eliivdnpies one of the ju'.ist connr.on 
source? of ineanprenensibio program errors: 
de c *royipp duti by storing into an rnrelaicd 
array with a robscri ; il which is loo large. 

bobrouline cp.lln a.-e cheeked to ensure J hat 
arguments ha'.o the proper type, r-o that, for 
example, a subroutine cannot fall because it 
Is given an integer when it expoe'ed a real. 

A special. "imdefj.nod p floavi:"!:;, point number is 
provided, which detects rcioroncos to data 
which J >as never been defined. 



A 6 d ?. ; t o n a l_F_o a jm r 'js 

To pn>"Ule arifhrieisc accuracy and flexibility So Iv. .-idling overflow and under 

flow, ie CPUs provide: 
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Floating i.oini. with 3J~bK binary 
exponent (number up lo 3 ) o.nd 
3G-bit. frartlon (D decimal dibits) 
for jiorm.il use. . 



it 



User-controlled tra^s on overflow 
s.nd under How, winch arc fast and 
whioh permit the correct. re,?ul.t to be 
CPsViy recovered. 



An ^nderfiow option which a'lovvs the 
rer.uKs to drift toward zero without 
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lb E }.',0 R Y CON F T G \; RA7 30 iy 

Ti« 'iiOC-500 System hos a paged oiyraoimdioo imposed on nil of it" memory. 
Das :\]y, the system deals with 20A p >-v,*orcl rwymy S-'yie v/orcis, and 8-bit 

bylc • Kvery peye has associated with it a 48-bit Jiibyyso i : ,imc widen Is 
gem «'rd by the hardware when the paga Is crtrifcd cod "sdyye with it otdb 
it:-, -; w!mti drmtb, 

C «■ ! c I Morn o ry 

Tin- < Clival memory consists of a fast nicortory device and eight iibcrlmioecj 
cuf ••■loduics. Each module conbilio; 8 Ihoomind, S't-bo words of 1-miero-- 
secowi core (4S bits of information and 4 parity bit* 1 ). Tibs vos'iUs Ii, a toial 
of 'J"--'-t thousand bytes of central core. 

Tlu, hst memory device Inter faces ibe elghf crow mod ^cr. with the void. «d" iw.« 

sys' -i tlrroogb four ports. Two of those ports r.vo (boHr;dcd to the two Cbbby 
one -. id handles nil auxiliary memory traffic; end the ronoboHyy port serve:, 
tin- -t. of the system thromb" 1 the MPhlbdl (odorupromcesoj- memory bus 
iiud moor). The fast memory device contains fast, Associative ''sticldy rcghe." 
vbib- ' interface the four ports to the core modules. Thr basic function of the to «r 
mm i y \r> to allow rhambteneous ecccms by tiio four perbs fo the contents of tim 
con rcl to provbm the ncccss at bettor than core r»ycr>b 
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384 thousand bylcr., 1- ^second cove / £, h-,1«s 



If a CPU is making a core access and Iho drum v/Itlio^ io trader a word into the 
same mo'j'i^, a fast register will accept the drum word and j ut if in core later 
when the CPU access is finished. The CPU access will also y>a;:s (hrouyh a regis Lev, 
wJae.'n wii- regain Llic accessed value after passing a copy fdonri to the CPU, If that 
voi-.- is ;.(*ces."cd a^ain in the near fuf.nre, a cove access will not be accessary mid l'k 
reorder v.iil deliver ils vidua in 200 nrmofccomls. Tim?;, lifju program loops mid 
irc>me;M<\ . ':ecsscd data migrate raUi'-olly into 200~ii;tnosecond register. 
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Simultaneous anccs.s is provided by a rc.'iubi)\;itio)i of !'.>'■• i "(dmc )' ac'ii'm nnrl roi-p 
§0r adm'Cfu: i'ii.?vlrnvi.rif>„ This allov/r. the CPU?: 1.0 exceute prr^p.Mit;; while the auxilruy 
memory -&Y:tem m v.voppfir-; ether \vc> t \r*.r\\" b.t fnd out o r eori.' v.i'houf intorfercnoe. 
The f;<:o nifmmry will rmeept a. request ou each ijO 1 "!. ov.iry J00 nauoseeond;;. This 
».; a p.-mi reninc-,; I,anr.UvfriLii of '10 Mil/.. The core module. 1 ". r -r-nch wliii jm acces:-. o-' 
:.v-<; v'.«i'"s ov miei e^econd, provide n IG-^'h/, transfer bruu'wiuUi. The difference 
in brmdvw'L<itt« is lolerjibtn rdn.ee a. peal reoam.^i may or ~al.i.'.-fird by a: register without 
requirh-j? <£ core f»cccr.. r \ Also, if a port reqi/oi;t i:: rc-joeexi, ii. ecu be mafic again 
jijo jiaiii' ■■■ .onrl.r; later,, thus enhancing the provability for a vea,seerd>ly early flcfrp'.oi:'.-: 
of a re-one^t The memory is capable of i'linclioninf; al imT ".nr-'ieiV"- Ii a con: mo "em 
omporiiari >f the fast memory device foil?:, (he t,ys(oin \\;;i deionl fieri locate the pr.'-' a? 
ami reee ■• ',urci it? elf to omit the impaired portion. 



b c e o n d r y M e m o r y_ 

The lee! dodcl aOO configuration has two G mUi\on byte drum? and one dual pordlior-'i" 
dier v.ith total of 378 million byhe;. Tim ;.hix diary memory system if: de-mrmed, b*.v,evo 
to hand 1 - ' (o eifpu' drums uw\ ei^ht dmka. 
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TO C3 : NOT. AT, 
JViiiitfOJW 



.A system v. i'.ii eight disk files would cciiiah'i Un'ec buli^r \-\ :>,;: of on-line file 
j^ova^c. / ."t eight cusl; files can slmuUaneovv;1.y '!0.fi : or.' ;'v-^ : ".e(i;, and ?vy t<vo 
of them car transfer sLrmillancaupiy, The traimfev i-,v'«- «»,»r • ;-:h H-o fs six hisiKlro-:! 
thousand b.!:s per second. Each disk file hay a hO-miJh v.ro;v'; revolution and u 
40 to rjOQ-rVjUsecomi head po si. I ion Lug time, 

Eneh oi !.!'' ^vui-ns hiiu7.il/ on the system h j /; ;< capae'iy «-f :*K minion by Lor. The:.e 
■\;.}'<~i bo ro;-!:ieed in the future by filleen muii'.o byte f bvn<; c.urrenUy In cheek-oui. by 
use vennub. .;au:oi\ The iiuxfbi'.ry. memory {iy-'em vl',' ;»e ecmmcdaio up to ei^hi. drum 
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TMn h.yU Ivum- fev rat^ Cvilowt; ihe- f^vulorv f.o efiu. i r ' . '•■ •■■ ' •' ,! '■•/.£ < "vi 1 "- n* ■ '■ '. 
j'/ro^Trt'iAS in anc; out oi coro without any Ci/u tunc ^(j:;^ iu: u .';,'6^s, uuit'r i"i'u:i 
capacity It Iar t -,e, directories and porticos of large clnta basiirf can ho maintained 
o;i the ciripny and accessed extremely fast. Thcso character Istieo nwiko tho BCC^-CO 
system pn iculariy aulicd to highly interactive work, like comir-crcial time-shaving 
and iwanr.^-ment information systems. 
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The he;trt ol Lhe com nvandcrd ions system it* tl-o C-'^O '-in v f cr dipui/oiupnt 
onil), O; one side, it is connected <.o the ecntr.d moif.oiy vf; '/jo IviriVnWM, 
vv.il on t!>o other to ar> many as G-J I>CCa {texr. co-mo;-, d->d. : o;-;:--: oompe.tcrs). 
There i--. : i;~o a connection to a peripheral ' envp? do." r,«\' ko hulk input/output. 
A DCC d I'-onncctcd lo the Cilr") by r full --duplex pv.'vaL; 'cVi-d line which mny 
epeude r,-' ?'3uQ - ( 4SC0 -, ov £G0G-bund. Modem relnd-i'Uy considerations 
-'Vjrrr^lri ho u;:o of 'IoOO-FxuhI line;; initially , F;;vcb DCC i> el 30 connected to 
?tn>'hov * >OC by, i.nUial/y, a 2-100 dxuid private [r.^'-T'd dee. Tins trion;rlo fc.'dure 
oU'ors an ;i]'.rvi];uo route hchvcci? tne DCC and CHi'O id'o-.dd r<-c of the lines becoinn 
Impaired. A DCC is a IG-blt general ptcrp'xie eonip do "* v/Kn o.er idcosand word', 
of .vG-hit memory. Its function Is to mviIU;i\c:; up to ?,?A 5 d; -duplex b!t scanned id i -r >r 
onto the p-dvate leased line and ensure srror-freo t -?(•:;• tr;:' ; e-'. A otf. scnnnocl i'm 
may i'um -on at p.ny rale up to 300 rmid. A fdnpij I't ^c*:: ooc- U*;e ir- Intended to .rn •,- •-;■:<■; 
a iow-.'ipf od device like a Model 35 teletype;--' it^r,. 'i'h •?" i;>"d{ipJ.c:dng a.igoviiimv; -■'n 
m\c:roco"'.'d *?.;■» the DCC in <; Tmcrepeoefajsor, dVo lo' ••t:po*d 3in?.s may be traded to." one 
mocdew- oeed line. A medhsra-cpeeo IU\?. eouhd service 7,i?d''v terminals like lino 
prln'i/H'r; :? keyhotrd displays. For key!, card d. ! 3n?ay;? a Ad'-d^plcx modi urn r-pcod 
Hoc e;ia o. notion at 1200 band* one v.v.y and 150 band Si-e •aider. The traJir.mJs.nJon 
rates ar. determined by the capacity of the private lo.'.^e-' ;'no. 
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A -.'SOO-briiid lire trans mils oOOcbni'acterE pr.r ?;ooo'id. T<» »■■•.'•':•; JV; Van;.! 1 ;)! ;»>/!.'■>) 
s.ig'jjv vcli.'blc, in audition to i-sfng Idgii OAub'ly Ivr:! \r " -n; I p 'v,»k- ic-ir.cd iinor., 
.'be ch.':»'»i<-i(;r Irjmjiiiiission is encoded for ei vor <>cu> /<:.>■;. r ihf;'; eisfjoduijj reduces ti>>; 
..'irooui'd Oi i xfenuaUon tran^it'ed ;.e ;i fi^ur-:; ^I'-ili »U;" ."'3 i -j!'».-t);o typ" of dc'l^e, 
> ; 'v.;c ;.;')!) ■ traii'unisfiicT, f>r..'l bandwidth of ilu> jij;»v.';'l Hn-.vs, 

'■);• f 1300-brarc'l iino, tr^-^fnb.idcin vat;^.; fire: 

* IX'C ),'„> CJ?J0 bctv.'cu 4','0 And £!:G c'rup.oters/sec. 
CniO;:;>DCC j\S o '.;t ?f.-(.» cS:.'tV^r.>rs/."tc.. 

The OHIO \-hib!<s perfect buffering 50 thai ft a->"! ,vw.r ;'Oi.:>. r.'int jirlet'a if II n i-r-'r-rvtv 
bot»mc full. The DCC will refuse to echo uny vl\?r?,':l't7. wh.'>.:i. '■'■■ c^dC ,icccp'. fvovt ?i 
icri.Tin-tl ii it;.; buffers become full nj)d tin: torm'nai it h; ^Vz-d^pb:;: mode, if" >Jv. do<dr 
is in intii -r'lipt^x mode, the DCC may edbcv tr>ob Uv. ''-.cyb^iuu .>r hiorea^ t.ho . r d>.c of 

'■'i'" lUi'i'l'V, 



j.> 



to 



P a ■■?!'. jiv-?r i5pocd communScaliciis ritd vary ^ucfeUxo-;'* ot 

wy uf;oig ;'ie additional MPMiJM port;-?. 



:.• ■•-;••» ? .".i nocomrnoiirat^ 
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I'y Ono roner p\ which help:- the PCC hCO ^yf.te^i sched'iK' and trv^oi^e many more 
job:.; than present day syrfmir; ;p lavappibp overb'.p. '"Juao.-Jaj) Li a lerm which 
ciaijAy nit -is that a C'Pli can be? era outing a program 't. <<^. -caaiua! memory 
vhiLe the mxt program Js bo in:; swapped" hi and the paoaaa.:' a : "'' : t"an; Js being 
swapped c ■" . Thus swapping In snu out of ecnu'M moo^r' <:/•. •.■■■:«• whMo the 
CPU Is nvhin^ ccntr?l memory demands, yet tho two do a.? ! » .'.eriore with each 
other, T' r fast memory device and inter ib^ved core niodu'ea provide this 
ninuilianc -.i.i noiv-lnten'crin-r access. 



'>i.':-M.tl;iti >n has shonn >.!ad a £oocl reheduliag algorithm {:•> n 5'y?iiem with overlap. 

'dho c-ara, should c"t?a- T gn a time slice quantum to 3 jab cmiai to the amount of 

aee h i-b .•:-■ lo sv-vip tho j r, b fo rind out of euro., Thn i f ; voranaiablo since It slrnpiy 

■jT-.-ys; that ..;o amount of total pwap time tnouid equal the amc-j.it of compute time, 

,'hnco bob iccur simulcancousTy and i'rKlcpesaa.'ntiy, c;a;b ha v^ed 709 percent of the 

time. This, while one program la ce-mpa'tin^, a sot'ond :♦• o:hv-; swapped out and « i : d~-<* '.-, 

being sworned in. 



n 
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The next ■■n.testion is how do wo determine which par'a^i of i?. '■•••or's program »boin^ 
bo swnpp:a in. Extensive research la this area: ha:; .yr:.-e'"u-:ed. the "core wo)dci»->£ nc;'- 
eoaccp';. a cero vorkiaa sot ts that portion •:■?. a neer'a prvvpv.m nhioh j/j needed tor !ho 
euanon' ■'•< ■'•:■■ slice, Ti)e )>CO 500 System v, Pi a'hrv the eopbiraaoatcd user io speedy 
mat clena hia core wovhina. lavt. 7"a ; . unaoyhhdieaoid nser adii have his core v/orkina" 
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set determined dynamically by ci>e KysAesi. Wc iV/iV^U >; : •"'- i??^u •vUi ml.--;iu.i» 
vo weenie a uscy'p program until a rele.o.neo i.o a v-'f^ l ' :; i; ' ^'- ; w:U;U U; not hi <<-■.,-?, 
At tli;y point the user's time slice- will bo tor;r.Ir;tf<>'.l >,ir :^d prematurely) and Ihc 
?.:.->;t user will bs t ivcji vOrur-.-I. The r.fist i'o^- th; W"s' '■■■■;. : .r '>•; jjiven a time sslc;*, 
;.ir. o.fu'o -)rkip^ sot w'.ii h^\"Ap. the mew'y fo^mi-cd pat;c. There is nn upper bourid 
on ?:h'- iv n >>ber of ;injrc. -J r.iv,* pvou user nri/« hr"/e iO btr> ^ore v/ox'fci.ng sot. If hi? c;oro 
vc-rkii«3 *. i3 foil and he request an adduio.no! p.'r,o, the rev.* page will replace the 
u-£o v.-hi'. .i bar. gene the lorger.t time wither* a reference T';u.o, the system exhibits 
"dcmanfl i£'' n k" characteristics only ur.tii ti'-v utcr'r. »"0"<e vrj;;;.u'£ set iu CcUycr.y-v.vr'; 
ThevnaR !'. n'tinie slice can run to completion, ymiUvrn :-ied r;y trapping; neccV*', 
Jo conUr.:v., a sophisticated user may exercise direct*, oy trr.) over tiie content? <> : , U'c 
cd'c fi'or'uing set i.nd thereby eliminate mo-d. p«ufG frjulLs. 

Tie foHo ; nc e;;ai»ple:; demonstrate the tiv. ov^hpur t HXV,?.bh, viw t?.?.ir. dcGl£/i: 



1 ;>***->'* " i-iMS v.ord-3 -' G^44. hylcs 
CC-.-WWORKINGSEV ' \ G i*W$ f 3 pa K e:> 

7K/i 0J7 SWAPPING TRAFFIC 
SW'-=VT1ME PER PAGE 



< * i. 



t; fc 

-:O0---AI. SWAP TIMS ■'''•• J_.__^;.t ! r-^'\.._i^^ 
NUMBER 07 "JOBS" PER SECOND 70 MO 



k 
^ 



/! 



= .. •■i.:.v-.:.-\ ■:■ vi^Li;- p^o eo;o r/orkr-,, <>&t »Vi,i ... 'vivsy ,. ■■' a ;■■ .vanui ■•<-.-.■ v>.f tnau okta 

k ivo^ram pAcve.'.; <;na fr.Uorefore r hihoo vw-.e. 01 U.i'.:ir. re;Hi*<'f: c-S'.nn^e, enly v^rjulro a pavM;' 

r 

;; •■•»•; p owl. Thus, Jin eifiei-p^c core v'^ln^ t:;*c requC^; 1 e5 f ;"ut p.^'eii swapped Jn and 

T'.):\-;c exP : "nplcs Indicate the number of johs per r.eeond v.-!i) ;'*;- v.j'ilri be feccomnic-j^U.'U 
If each jo! n'cic executed for a time biice zs lo;>£ ?s li^ tofas . r -v-ap Uino. An Indies ■■i-'S 
of how ti'.vh computing can be done for m?.viy usora i'j stien n» ; .*,<o next example. 

* A 5-^ccoikJ guaranteed rcr,po;;.:e, 

• On a ?.wo~CFU system, . 

* Gives 20 mn'jc to each of 500 vr^ei -s 
every 5 ii<!COat>s, 

.'*. I-Pu . T '.v •• a 5CC-mioroaecor,d intc.'; nipt ton whiao ?v. : 5tchk;i£ t~i-.ni one user to pno'uior, 
'i'li i 5 is uc -igible compared to a 20~;m3ec- j : Ik;<:. 

• IVith 3 microaeconu? per *:; sim-tiea por 
CPU as average Instruction iii\:e, 

* And If there are six hiGirueUonr- L-?r f-.v-xag© 

BASIC statement, ' ■ . 

• Then Wider worst eaae 0WKH r aora (evory iibov: 
cornpaimg, none eor:^omp;'?-a;a.? v:- 1 ? 5- oro^'arm), 

cp.uh ex 500 usera f.ouirl cxe*,u v r aboal £000 j'.ASIC " ' '■' 

li'-aterACiit? every , ? > wcco.u'j-;- 1 . 
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c^TiipuCiug, o.spociJiiiy f? Uioce are BOO of Ui«m, 7W; v .?nv-, *• •" ;. ;-^ct by 
■nemo usors couicl !j3 £»v<;n tu Other* a. The* c\v^pin[; '-i^.ivii.'Trts'; /'.to located 
in ti.e /iU.\Uia»*y rJovjiory fJontrcilcr and arc f.od-'.-j '■;;■ n;tei.oco^c Much of 
■J.':. :: r:chco'.». -»2 *s done by the Mferrischc'-Uiler $im \^ a'lo zrJcj-ocotlocT, Thus, 
fcbcdulinf, ,.nd swapping arc ;'m!j<jd'<'!ed In ihv b,\r-h-ur>"Z and Go not require the 
r.V o:\tfon o i CPU. The r-DO-mioro^ccoiHl i«tci ri.»pMva ncwcy :i CPU v/hilc 
?j-.r;iciiii--, ->m one nscr to another is tfthr.ii up in «.wp s'-y>Ach!ri£» state saving, 
and that pc - - Hon of Iho scheduling algorlibiji In ths ,s<:.r wnr? r 
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^-^ linen Active user in tho system has ccrtaDi resource*. ^H'JUifc'o" io him called 
■resource allocations, Thosi* include; 

CPU cuave 
Drum pa^ey for swsnpb'g 

• Kunibor of rU?!c nccer;sor. every in} ~oeondo 
° Kumbcr of terminal Unct; 

• Number or processes 

► 

i> user's r- source allocations describe tiie bounds oj lev >iZi\lcr: he will get whtic. 

ru«> 1:^;, In tho list above, the first tlu*eo Items have f}~.~<-v.\p.tr:<5 v.-fih 'hem bo'.h 

ir.inhni m r> -d rmxinnim limits. Thus, -a given usm; nv:/ !.r ^"..-n^'-tocd that h ; '' v,'!' 

;,ci kX \cu-.y 3 percent of a CPU 'out no move -'lan 5 pwecrit, rJ. Iftsir,': 50 drum p<>;".: ao • ' 

ivc -AVfipi,} ; but ne mor<5 than 20, ptvl at taast 5,0 n'.r/x ^e^M^c cvu'y 30 seconcb 

?:i :i v.o :-w- ■■ thin 40, Li a.cUuUoa* be avv," Bnve h £T.mv.iV.y :xr up to Iv o terminal 

llMLii and f ) xie processes. His two £*.rr f ik:au L?'ieR p.V'.ov/ b»?-i to ba J.o^cd in on two 

\v.i\.iini"irt, .■olotypckvritery foi;' Instance; ~nc? lily three sro'easoG nltou him fo havo, 

-iov cxi-vop o, cuoh terminal jir-x^Jaslng e. job AjkS ceie f-eiliron;;! >ob <r timing ts\ tl'io 

»• iic^jrono , ■ ■ ■ ■ _. » ■ • . 

•' ■ ' * * * 

'iZ^.h. ca th-\';c resource alloca'CIo^n nacr a ftirCivjr tj\j?,' J.**' »:.f:''^"r. rrfnch shasrtboa JiU>.i» ; v;" 

Siv/!ii'nj Cry v.vo vnlid. These v«utfiity poriout; may c> ; ;vc £.';■, &«.'■ fti?,:". ar.ee, ih^ • ??. ■;;;*» /,'i 

■«';Of.' *.«g J V; CPU resource al/ocatlon nvaii'nMc ?*rom ,<r'iy *c a JOVO, i* February"?.::.., l:;V^, 

'■■ ::;/ ;i- ti y iron V>:0';» a. m. to 21:00 i>.. in, ''.&£ tea?*, Jvwi n^^U;^" axi.&o faov?i tblr: 

"..'.ic:vit>'iG ai-.n' vol* cc.'lroi'Lfid ?.pprc^ ■.:*»: _ - 
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irovo. wicY" coiao z-\ ni-f'i d '■ ' J .-' ; 'i ^.-i-der. 
f'owaAiiULC^o niJ'dm'Un sc. v .v5<"-^ vi;l r-.v'.'v !r-o met. 

Computing cost's n.ro easily ooniv-IJ d ;->sd 
relate dtvectly J:o soi.uai >wi{..o. '\h r ? >ir-i?;. ! n»ur,\ 
guavanty'and valkifty pc rinds p'-i an :y:,» ; :i houmd 
an v.osts find provide p. rerscv.&bjy '-i.ee! r^dafcton- 
oftlp bolwccn costs a\id venvdnfd car :"d. time. 



^e'nvlu, 1 ; wr.'-f- a resource allocation Ls and how it rcMcs f.o -; a.-e.c, we can now 
C'. t; c.;;-.:s ho- ^or.ource slIocaMo-os are portioned out to uaf..v:-. lac oysteru recognizes 
;''.-Jir "ri'i-.cl;; ■■. urevs as depicted In the user bferarchy diagram, 



V^ 



System 

Ov/V.CV 



Groun User 



Ac:;ou,d U?cr . 

1-i'or-iiai normal 
Usci' User 



Accouet Us or 



A 



Normal Normal 
User User 



^... 



CJroun ticfci' 






\ 



Use r 



Normal 
Usr.v 



One of thef •; users is known as the c-yAcm owner. y>x- J-os- po.^e^sion <-»( 100 perceive 
c" o'n of tl c resource allocations initially, r rein tbl-, f. *■<■>}. ho may brea'a off pieces 
; • 1 .);i3,i i: . vi f.c ^voup user z, A group v-dgv nay, fr cm"**, divide bis resource elio- 
cT.'.lOiis aiiri -listribuLc! them to account users or i;c"ma] lUierw, 



J 



Ve dlustra-e Uiif; procedure, consider a 3arj:;e 'linie -j-i!;arbH<, .v.vrvlcct bureau as the 
cyr.iom ova cr, Tiie bureau !ias branch office;. 5u w.uy o'Uc c . iw] .,:>oh one of U>ose 
0-" rices if. c- ;;roup user. One of those office.? )a*'.r> a icv in'-'^c iadurJ.rf.o.l customers, 
i'.-ici) of Ihc-.-.o industrial customers is an account user, 



' I 



;..k'oiu iVcm ihe no.-.-, hi^li'.ir uaor. If u>-i r-.cco-ui si^'cr i:ij; ^.^ncnoetl a particularly 
•V"'- ■■; c'iomr»:if1 c'urin,^ some pcok link, rr-\d p->vik^ou or? «iu !up rer-curce?, he ts 
v.u'i : jic to a- -'omrnoJuto any more log-on:* until cifhor or.^ of <-i;-; uocrs logs off, 
fi-iu frees i nne resources, or h« recotves more tron; ;;ti= groi'p. 
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Vj '?'nch user Icnov/n io the system has a multiple index Week ar.'; ^-bit.vj v-Uh his 
usor number. Tin's multiple inrlcx block connects a user ■.•:■ all ol his "objects" 
in the sy.Tbmi. In some eases tfic object? c»rc contained ,W b. T n the multiple 
j.iilr.x b'Oc in other enscs only a pn inter to I he actual cbn.ol is In the multiple 
>nc!ex bloci . "jYccisciy wh'.U mi objeci. can he is sho-.v.i by J hs following list. 

• Process • 

' Large file ' ' • 

• Small file 

• Free object 

\ • Resource allocation 

- k. - 

• Friend access Ilsfc 

• Owner aoecaii list 
• ■ * Access key 

7tr- source invocations anrl processes are discussed eipowberc. All objects, with the 
eweptien est a Tree object, are man (puis led by the syfLUuu, Free objects arc a means 
oC leaving %£ system open ended. They are permitted by the r.ystcm yet have no 
> e--| •■.,'«...] properties and represent a ace;;^ a^alm 1 the un*"iov)i, The- remaining five 
objects wil< be discussed here. 
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l)m.i:\ iinn lai'ji'e files arc depleted hy \'i<$ follow ■in^r •ta;.£V.">\w 






^ 




Every urn r ir<::» a inulfiplc i»dcx 
hlo'jk, H ^.cr^G i\3 a link between 

/ f" " """*"i^-., ! ^ | a u ^ !r " !il ' : ' !i ( Mvrt-i i" the system 

j ,' ! O ' i H ^ owned by lii)- 1 

M 

i i 

M 

1 I 

S j Multiple S Index 

I : Index Block I Block 



fc^ L- 






l. 



M * Pa<.;o ! i • 

5 §- — —. — J \ Small file pages are 

l . > connected directly to the 

\ X Sir ill \ ■ Multiple Index Block 



L i. \ j I'lio | j 

O h ! pare 

~i j) } | T.yir^o ill- r'a. : :c- 

'■-'•-•" * l i File ; j throv.r,h £•■; hv.'<v< 

( i'ar;e * V block io ihr r.ui- 

J„„,„. ] « thjle Iridc;: hi ">•.:!< 



f W° 1 






fc>'.t?.tl files Nave pointers to cbacli of their pa<ps eouUdncd v/ituin a single item In the 
x--'-'-:>l ;-•)■.! h* <; block., Largo files, or* tho '.lb vr hiiivl, rt'/i\!'ro c-hOiher loval oi 
■/■.direction, A lav«/;o f ilo entry In the TmuUpk) mdr-r: Mock is h single pointer to an 
iwaex rxocl The ir.dex block is z. page {or « iuimccr of pa,-->;s) which contains pointer; 
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1c- i'r-.n i.-*'gp fii'i vo^oy. br.u->: '-'.to iw.v; iu<->ek P i r r., : -. .- = ? * v, :• r^r^io ?K }>P£0, the 
^■.■■.r.-vu'u n.axiimv.u r^c: 01 o single <^-j>;o iiie is .1.2 rnw'bn My'v/* (:i rnillion words). 
Vj3iii, r i rnoro than one page for an lv;d.v: block vv-ill .li'/ov/ ;•:«> lu.liniitod b5zo for large 



x:.tcs. 

■Object 2 i.r. ; user's vnnltlplc index block are protected by ac: c;?.^ keys. Tbo fo'loud-.g 
dto^vani, ''eplcled a file as the projected object, will \iq~u c/pi^in the access key 
profeo.ior mechanism, letter \vc will discuss how the proico«.iort structure is built 
v.n;\ how :• ^cess kcv.s are obtained. 



s^J 



(Obj-ci) 



One set yier object Jock 
list 

[Access ] Lc r 'k ; 






> ' Oo-o not re- v r.ser 

I I 

I J 






[Access j Lock 



Owner 



~i 



t { 
i i 

c ; 

it 

i : 



j 



) public 
HA c CCS.S J.^. 

* '" — -" 

H Access »<- — 



i • 

e. I 

i t 

i '. 

8 i 

i i 



O v.v ..? 

JT*"--,"*" 

JL'TdT 
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6 

; 






t 

"V 




p 




« 




t 



. i Fri-.nd Ace? So LlVit 



>• v • f *. . 



i.»o':k 



"■'i 



l t L^cesR„j.X'' c lU 



t 6 



. ; ) Acr.cr.s 't )ook 



r 

'J 



U 



■ "*»» *r* «*-» *W M«r «v «m #■» ^» 4-* *' **m 



Lock 7. 1st >"rt 



Owner port 



Public Po.n 



Friend Port 



W 
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.a'."'... ].''<Ci\ list a."ua«:be«i lo tuc*. 'die »3 t>'e ivkim-y covi.--,-ph k <-■%,..- p-.? a paf.vorl 
11;;..". -•>£ nccoGsos eavk locks. If sorasene v»khhk ; g to rcc^C; ';.::• ' v'r. c;-n pvoaenl 
cu access Ivfiy which fits one oh Lho !oefcv hu will gk, t •«?. ecu i-u-pciwtPig- specific's 

f. ^C ..:.;,„:.•, k« ;S,'> to flil Object 17l?,J &CI ij.jIJ.: €U* i r,7 UOjl.iC::/ f, i ,V.l>* possibilities; 

r.;u'.p v.'.vl!.i ; execute, fuih control, Bc^clk/uclVrk? rre tchf-i'xplauatory. Execule 
>:>i.;;i-: ke~ ih • flc'uixd access to a proprlet-iapf progiT-ro iilo. Control Is the access 
ii.'v- 'cvji v " ■ in'ir-ijrair'te, create, and casing lack'uy Ptr;if-'i;re5 attached to axi 

ckPri;..!, ke Urol access is also xteces.wry k* chkrkroy an f-bjtri. 

The kkkM.-k access cllminaits large lock lisle eojkjkrk.iu;, vc-iuucui -\ccsss arid 
iu:hPtes the necrss to the file rcgarcTies;i of what «eees:*. he/ k. presented. Tiio 
kKIkhnD n cess provides a possible savin <; la space. i'->.c.h u,-cv Irn a friend pecw. 
irk whicb, h-rok;? exactly like a- lock list, Afpy-aecese k^y ;u: •Uik-'g u- k»elc or* tb/.s aiPc^i 
;--'.C'.-S3 kk vjll jive the user vkio presefkokktuk kry i.h»-. corrivyiCiKliiiy access to all 
v'/;v'ct': In hal multiple inclex block. This aixe.vs i. , e j y. , .isv/ ! k! a */tflv.lmum friend acceus 
--uhkki ;■; fi , '.\\sr restricted by the ,FIi/KND kreess so tiiu file ?.n qveiktlojt, 

Ti...' ov.--.is-, " ifil contains lochriu v.ikteh cau be nrrtthheti ?,»j Ike ov/bc:c ®i tlva multiple 
hrirx bloc :, and cktl directly "higher" u?.cv« up ik:pk v *?P ho. Ilu: ur.or hlr-varehy clkypfeir. 

kku I.-, ucuusr.ary, for example, so that ar, roeouul wrc? car '.a 1 .:, a fHn away from .a 
;.u>n)inl ur- "v M" the normal user lias not returned dkk pager, to thr. account user rkiea 

repaired. Access 10 those presenting keys vkkcki fk k-r ov,ti*>r Idk locks Is tuakriea-k 
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>•.".],;,' by Uic 0\7Vb-'7\. access fo the object in quevdiun-.;. •, '. -.; -.-.em's rest; lotion 
is really iirtificinl since anyone with owner ^nivi-f '■,!.■-, o.n« ::<v. : >y O'VfibK .vcrc-s. 
should t'r.cy care to. However, it docs provide a first V>nc? '.a :' m.-k; against ? 
?jhmder, nd hi that sense a user may wiUi to proleci his .u-?i: fV<nn himself. 



Kow ii'n a i • .'O have seen how lock lists can protect an ebjee 1 , vv o;<n discuss bow a 
"■o^k iirt : ; mull and how access keys are obtained, vscr*. r.nd bran; ferred. 

Ti ere b - bash" sysfem ftmciioii which will ^reduce :m access key upon demand, 
/'.■iis !''.'': "5. key is guaranteed to be unique for ?U time. Ii. ?s simply a number in 
,-> prficcicd ho.v. The owner of the hey n tt ?y obtain the value of this number but 
the sys'ci i will not let liiin or anyone cine rater the value. Wren requesting access 
io an object, the system requires that an access hey, hi r. Mrr'ectcd box, be pio-scW. 

?,i.'>oe tii: value of the key is available, he nay 'of* snob or M'.cr Us value. Thnt 

user is r :ee to put any number he wishes into a leek, and nn-y cinose to put the 

v;-.luo of • c first user's access key in on? of his lock?, thereby granting access 

to some >bject. This is one way yecess keys rr,i\y bo used. Each user has an 

it ipbo.'t '?cess key in the form ot bis user number. In lieu of presenting any oilier 

."'..r.OoS k ' / when requesting access to an object, the system will use his user number, 

Aee.v;; ; ys 'hemselvcs, like files, are objects, After obtaining one, a user may 
dvI it in i'S multiple index block and jittfich. a lock (ist to it. This lock list 
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iiuivy eonlain <ii« user numbers of cihev rsoty. Tl! 1 ^: ;• ••-.se"-" ; •.;.,'.-, iho/i obutin {'\\\: 
access i'xy and stove it in their inuilinlo Hidex block, U,'-;x ■.'.•'.\>-<c <L 1c open aijy 
objects with a matching lock. 



The protr ction scheme ensures that no u a no £ ho r Size"! pv-'son r.sr* £,«js.n access to 
^noi-iuv ». ■, ■!•'.« object. 



- v.s 



r k o c * s ,: , v. v, /.Tin ri'jjivr.urijisiiir, 



■v 



Tor fundamental cOiViputnttcri nrdf. i'm i Iir> jU'U"! aOu -Syr.) em J ; r;d ; '' 'i o ";>rr.;:r } -,r ;< m 
i;,* un'.il t'lfs pond, we have Ioo.veTy b^oA ea!'ur.£ U n "j'lij, " bvt now v.v> aui/d re- 
move sped Tie. A process In « closely related sequence of C'V.-epni.aUons iiblbbe.l 
id f-omr. I'Cinl in fimf< and Inter tennmatnd. 

\ ?e ';,-": ony bo dividrd :n!o as ninny nn ( d^!" 1 '- Pubpv*oeet:GC£ at i'ny one Jime. 
:'.'vc:)'y i'Vv '.\::; is bblbdixcd at !'i;y-on time to coafn'n two mi'iproecFana: she 
6VS.^*v» toa^Um' ai <d Ihi i-yalem etdi'y (includes command t;y.>fom}. Thtn-endor, 
.'•.rS;.<v<'ir.T i ;o':!f, will ba added and deleted a<> J.Jio uper invola\~ different .-"uV.^yjdou.i". 

V'\ r c.\an,jde, consider an nutom.ilcd barbing f?yrlcni. T'rr. tcdlm. 1 , \vi oao dtdicr, 
r/ill be* sr mevdud. expanded, has a tenrdhed nvaUnblc, An co.s'omm-y wtsb 'o <vdi 
ol v.']-:y a ' ud' etr i" savings, the toiler can key In the acconut neinb >• and bi'dai-M;, 
ih'c rrnd v. -.late current balances. In add 11 ion, some customers v. ill malm bei'dri v< 
t {'l-inr \v»*.Ur. m response - maybe concerning fhe history cu paat "■ad enrre;:'. Je-pji 
:Vv l i- t ■ .--. i,;'.;t jkIl'Jimfc, we con use form let for? wide!) will hnv? ^erfa->;db-.rt1 ;:rv-i jom 
r i led i; . om'dl.mes, as ibo toiler k~ txnnpo.siny ihe tetter, be 'vui f : nd he /''.■[,ui- r e> 
.'.,'• .|i;r""i lata bni : o, aaal r;<tbor than st.-irf. over, ho earn auspeed Ibe current loUer 
.'.oneral.'r '•> ;ji>bpro'.;csG, fjtiery data basn, and armed ••villi tiic* i:e';'.d!'ed irdornniU n. 
dv.a proi ed '.<■ firbdi the letter, 

di ice fid ^roccKvi Is really a time pro^reiadosv oi" eomp'.daldona, it h::z mma a lb da 
■■'V>Uc.\i}'<. ; d'hi d.ralc tt, Tbe following dharrirn she-aid be; viewed aa n time 'Oi'.a- 
>i .'!'.>,','( ai of tie control for tiie e\ai\i;do proeei;?? <■*•'■ ^e'dbed ali'a's.a Knr\\ }-•»>; 
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xopveyonU; n subpro-noj:-;': with the en* ire slrucUiro boinf; Uts jv.-onjss. The sysloiu 
;aonitor snri uiiiily sxil-.p-iocosscs avo not depicted smce all oi.hc.v eubpvoccsseri Jnvoku 



1 

' Y'v.v. Update 
* t ■; ?,nd Inquiry 



Common:! 



e-'-ii*" — *r*f 



r 



L 



'£/5ltcr 
Ccncrolor 



S 1 . JBPKOCES3 COST RO L 



Command 
System 



~~~T 



i 



| File Ijpdrae \ 
5 ami inquiry \ 



f k 



Ti\c; di-ij \m Jabove .shows only the cGno'oV>"cdnU<-ru:;bip b^twcciviho various Fubproocy^ 
It c'iooa ) c nbou* the aclunl time sequence of computation. The follou'ln^ illustration 
depict.:; unv the timo sequence mt'gK occur. 



-31 - 



\SK& 



CS ~ Command System 

Yl - File Inquiry and Update 

1X3 •- 3'iCtter Generator 



Time 



CS 



SBI3 



I I — 



'(1 



r~~i r'""i S"~i r*^ 

CS - j FI \~\LG plCS I" 






SUBPROCESS TIME SEQUENCE 



To? auo ■■■ diagram shows a hypothetical sequence where one Inquiry and update 
is made 'savings wilhdr?wal); next a written response Is rcqtiestcd and started, 
?'),»". ac- lional \;> formation Is required to complete the: letter, though, so an 
inquiry '<< the data base is made before the letter ts completed. 

Nov/ tin ,he concepts of proceso and suhpvocesu have been defined, we can discuss 
their properties and relationships to the system. A process is known to the system 
t.y Us c .-rent state. The current slate of a process is a collection of various pieces 
of infer nation residing in a "context block. " Every process Inn a context block r:w\ 
ii Is tk context block which defines the. process. A context block is a pago of memory 
tad wll contain, among other tilings, ail stale information necessary to Interrupt -v;nd 
vestari 'e process as time slicing occurs. It will also contain information about tho 
core w i.ing set, open files, available access keys, and the process control structure. 
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The un;-,op' ''ritiratcd user need not concern himself about the context block other 
llin.ii knowi-ig that it represents a page of overhead for any process he initiates. 

The diagr; >n showing a process time sequence implies that the compulations 

all occur) - v.l in one terminal session. This may net bo the case. The BCC 500 System 

allows a v t to end the terminal session without destroying ihe process (context 

Work). A': some Inter time he may log-on again and lake up. where he left off. 

This abili . to suspend processes Is also used by the system in ease a terminal 

\g discom;< ted unexpectedly or the resource allocations assigned to the process 

expire. '' ere is also provision for running a process in background mode or even 

derived iv.n'ch. A process In one of these two modes will run unattended by the user. 

Should lb; process ran into some unexpected trouble, such as not being able, to find 

8 Hie it i: .upposed to write on, tt will become suspended. The next Lime the user 

logs-en, !> > will immediately be Informed of the suspended process. Tn this way ho 

will not ]• m any useful work done before the problem occurred, and he may remedy 

the situat en and let tlo process continue toward completion. The subprocess 

ct : .'i\ctur* rovides protection. No two subprocesses can occupy virtual memory 

simuitc.m ■ asly; this eliminates the threat of one clobbering the other. Furthermore, 

«). s'vujpro as may have protected entry points which define the only possible entries 

to ;:; iroi, "thor subprocesses. Thus, if a user's subprocoss makes use of another 

urcr's p; c prictary package, neither can damage or gain any knowledge about the 

-;>btr.r us: ",3 program. The proprietary package protection problems arc thus colvod. 

.'Goth the- . ser and the package are totally protected from each other. The only 

vomauli source of discontent is the case where the proprietary package, after 

solving tl; user's problem, retains the user's data for later examination by the 

•cy-cpri'.'.t' v package owner. 
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i\ covrips'.i' i j.ii'Riui-iclnrci', lor in 1 . lance, m.yy I'w-n ocd ;oioi" uanc, w>utci:i?; awe ,, 
lonkc dor,!;' A pnckaf;o, the competition {3 prouucln^ hio ranahinc. Even this jo/cdoc'tinn 
problem Iwr, baoo solved, Qabw slni'ily, the system con he lostnx.lod to prevent 
s provide = ry packago from gaanoratinr, any files of ho own. 



,-'A 



*i'hc proc' o-! TOcch.otilsriis coc'ain a comprehensive nwans foe lolra-procoas eofojooiuaabc 
Ore anrtU 1 allows processes to direct interrupts at each othtno A process, which may 
bo in cii? r-v an active or inactive sfafo, can buve an arbitrary oomber of its own livier- 

x'itp-lB aw • ol if one of these interrupts Is Invoked, control is transferred to corccs 

pandho; "'irrupt routines which detornbnc how to handle tho Interrupt, Proecssos 
n.-.-vj absa vharo the same memory. File locking mechanisms as well as page locking 
saroipho s provide a straight far ward and well coordinated means for shared data. 

loocaas • niay also have a variolic number of Icnoinala connected lo them. Thtto, 
a shindi *• \ like car previous bark teller exaropfo would not necessarily reoubro a sapirrOw 
process i v each teller. All toller terminals could he attached to the same process, 
«hoo sav'jiotlie context block overhead. This savings bacoioes noticeable as the number 
el nhaf! w ienoirwJ functions grows larpe. 
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The BCC 500 System offers a wPR range of popular software, /tunning !n XDS S4G 
cnnilaliC'!- mode, wo can provide reliable time proven langnrypm ami systems; 

• SRQBOX. - a string processing language 

• LISP - a list processing; language 

• QED - a context editor 

• GAL - a conversations! algebraic language 

• DDT - a powerful debugger 

• RARP - an assembly Ir.r.jymge wlfli macros 

• QSPL - a blgh level syr.tern prcymaniiTdny language 

• FORTRAN II- complete* with on Interactive debugger and 

random files. 



BCC 'has implemented a complete set oT' upward compatible GE 400 series software. 
Tills st '"ware Is undergoing an extensive In-housc ebecb-mrd to cnr.'irc Mpli roHubllity. ' 
Once r ,; ieasod f ihe user will be unable to detect an incompatible dPRcrcnee bnPvocn 
n typ'c RE 400 series system bn Is fa miliary with and the service pinwided op IPAR 
01 con ; c;, be will beneSt directly from tbn consirteni and. reliable service offered by Rte 
BRC 5 "■ syideio. Rarypnsyes mud user rbds provided by tbn GE 400 coinpailbic oysmm 



bwbnd. 



Fmlcnded, RCdrPRAR IV 



Extended ttASIC "' 



Editor 



FHn »i ana per 
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■ " Command iar.gunge 
* Library 

In additio > to these popular languages and user aide; provided by the GR 400 e.ompat.i'ole 
system a-. - ' XDS 940 emulation,, we have an extremely powerful and complete set 
of in-hou ; . software. This includes a monitor and utility, flic manager, command 
language, -nid Integrated interactive compiling system. 

The com., ling system, known as SPL, is gen red for systems programming and 
includes as an Integral part, a context language editor, a debugger, and a machine 
simulator. This in-house software has been used to Implement Itself as well as 
the GE 400 series system. We do not intend to release it for general use, however, 
until it h •:; gained the polish and maturity that only come with age. 
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SUMKAJU' 



The Mod".) 500 System consists cf two CPU .3, several special purpose 
inanagen < it processors (handling scheduling, swapping, storage allocation, 
charactc ' I/O, error detection and' recovery), drum and disk transfer units, 
and a mv ''pie module core memory, all attached to a high-speed, high-bandvadth 
JUitogro tc i circuit memory system. Up to eight drums {120 million bytes) and up 
$c ci,jht risks (three billion bytes) may be attached to the system. Peripherals 
auch as !>r inters, magnetic topes, and card equipment, are treated as remote 
d':vic»-r, Mch can be attached' by means of a special purpose processor. The 
system ; regents the following features to the prospective, user: 



.Accommodates largo program? (maximum program 
fccgiacnts of 3&4K bytes). 

Files of up to 32 million bytea (and greater if necessary). 

Multitude oflaaguages, utility routines, and ofrer 
user aids. 

Conversational and remote entry batch capability. 

Hardware protection cf programs and files. 

Provisions for operating proprietary programs. 

Accessibilities assigned both to users and to programs. 

Hierarchical' subprocess structure. 

User profile, specifying many characteristics of the user's 
virtual machine, including his resources and accessibilities 

Fast access to largo files.' 
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The ecenimePeaiiome and teethphexioy Trinity Ihreegh wind) luc PeeuPirtis ai'c 
lorouyhh into flio syeleei is ccmf.c reel around a special ieeltlplexer cleslpnecl auu 
produced by BCC os on Integral part of the system, These multiplexers can 
accomnnorhte cither full or half duple;; operation of freer 224 Icm/~spoed terminals 
to a less- i .number with line printing reel card rcacih'g equipment. The terminals 
can be of dhspera'o typos and can operate at. different rates 2nd use different codes. 
Tie rem dr multiplexors which communicate with. the system's character input/ 
or.lput processor provide for the automatic detection arid correction of errors arislrp 
ir- fhe ro nmunications lines. 

Complex resource allocation algorithms >5\*i1t into the special purpose processors 

:ii the ey P?m neaerpe and control the dynamic cdloealfoet of processor and memory 
resources. These algorithms permit minimum ana 'Maximum fppiren to Ire placed wet 
imwy r m'PraJ sysium resources deamnrlofl by users v.'iiUc sneratlrg on the system. 
Such h facility can guarantee the pctfotrmieee of the system ms seen by a user or a 
{ji'oup of rsors, independent cf the load presented by eider usees or groups ch imers, 
*iPhs gym "onty Includes the activation of a user's progemei at a epee'Tf.ed time. 

Tee syrr *m !irs many features to provide for reliability and ilia detection and recoeemy 
fi-oiii ap torn errors. Briefly summarised, they ieelude: 



Multiple CVuE t clrurae, dirks, and auxiliary 

re e m < 2 r^ trans he r e i e ct r en lee; 

Ability to operate mslnp ~- and mh.oraat ieally swlleh 
to — on? half of the memory modules; 

Provisions- for fanehuy special purposo processors 

and power generation cquipmeml; 
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. • Yoiiage, tempera h\re, ana ot.^or environmental 
•^ monitoring to detect failures qidck'y and effect 

an orderly shut down 5f acquired ; 

4 

• Parity on fioth memory data and addresses; 

• Parity and 48-bit check sum on rotating memories; 

• Slouttnes which frequently scan system tables and 
initiate automatic .system recovery quickly after en 
error occurs; 

• Integrated communications system, with private leased 
lines, alternate routines, and error detection, and 
correction mechanisms ; 

• Three modes of disk dump backup occurring on a 
monthly, weekly, and continuous basis, 

• A complete second sysivm can access the same on-line 
storage. 



We at BDtKELEY COMPUTE?. CORPORATION welcome your comments and arc 
willing t ?larify any of your questions concerning the systcin. 
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